Development of memory CD8+ T cells and their recall responses during blood-stage infection with Plasmodium berghei ANKA.
Conditions required for establishing protective immune memory vary depending on the infecting microbe. Although the memory immune response against malaria infection is generally thought to be relatively slow to develop and can be lost rapidly, experimental evidence is insufficient. In this report, we investigated the generation, maintenance, and recall responses of Ag-specific memory CD8(+) T cells using Plasmodium berghei ANKA expressing OVA (PbA-OVA) as a model system. Mice were transferred with OVA-specific CD8(+) T (OT-I) cells and infected with PbA-OVA or control Listeria monocytogenes expressing OVA (LM-OVA). Central memory type OT-I cells were maintained for >2 mo postinfection and recovery from PbA-OVA. Memory OT-I cells produced IFN-γ as well as TNF-α upon activation and were protective against challenge with a tumor expressing OVA, indicating that functional memory CD8(+) T cells can be generated and maintained postinfection with P. berghei ANKA. Cotransfer of memory OT-I cells with naive OT-I cells to mice followed by infection with PbA-OVA or LM-OVA revealed that clonal expansion of memory OT-I cells was limited during PbA-OVA infection compared with expansion of naive OT-I cells, whereas it was more rapid during LM-OVA infection. The expression of inhibitory receptors programmed cell death-1 and LAG-3 was higher in memory-derived OT-I cells than naive-derived OT-I cells during infection with PbA-OVA. These results suggest that memory CD8(+) T cells can be established postinfection with P. berghei ANKA, but their recall responses during reinfection are more profoundly inhibited than responses of naive CD8(+) T cells.